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In the Claims: 

Please amend claims 1. 4 and 6, Please cancel claims 2,3 and 5. Please add new claims 

31-38. 

The claims are as follows; 

1 . (Currently Amended) A method of fabricating a gate dielectric layer, comprising: 

ptw*ding-a-s»bstr-ate; 

forming a silicon dioxide layer on a top surface of said a substrate; 

placing s aid substrate in a first chamber havin g a inlot first port and a second inlet port; 

g enerating a pl asma in a second cham ber said plasma comprising at least one nitridatjon 
species, sa i d second chamber adjacent to said first chamber, sa id second cham ber conncctcd jo, 
sa id fltst ch a mber by said i nlet first por t i n said firs t chamher; 

transferring said nitridat io n species of said plasma fr om said second chamber to.s,aid_fii£t 
chamher th ro ugh said firs t i nlet port: and 

performing a plasma nitridation jn said first ch a mber using sa i d nitridation sp ecies in a 
reducing atmosphere to convert said silicon dioxide layer into a silicon oxynitride layer. 

2. -3. (Canceled) 

4. (Cun-cnlly Amended) The method of claim [[3]] 32, wherein said inert gas is helium and said 
reducing gas is hydrogen, ammonia, a mixmre of hydrogen and nitrogen, a mixture of ammonia 
and nilrogen [[and]] or a mixture of hydrogen, ammonia and nitrogeny-dew tcrium, d euterated 
eHimionia r a-m4»kJr« ota**rteH*w^^ 
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5. (Canceled) 

6. (Currently Amended) TKrt-™fltW-^^laim^ A method of fab ricating a gate dielectric layer. 



for ming a silic o n dioxide l ayer nn a top surface of said substrate; 

perfor ming a plasma nitridation in a reducin g atmosphere to co nvert said silicon dioxide 
lay er into a si l icon oxyoitride laven 

wherein the step of performing a plasma nitridation is performe d using plasma 
compri sing nitrog en , an inert gas and a reducing gas: and 

wherein said inert gas is helium and said reducing gas is hydrogen. 

7. (Original) The method of claim 1, wherein said substrate includes a bulk silicon or silicon on a 
insulator substrate and said forming a silicon dioxide layer is formed by a process selected from 
the group consisting of native oxide growth in air or oxygen, thermal oxidation, rapid thermal 
oxidation, chemical vapor deposition and oxidizing cleaning processes. 

8. (Original) The method of claim 1, wherein said silicon dioxide layer has a thickness of about 8 
to 23 A. 



com prising ; 
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9. (Original) The method of claim 1 , wherein said silicon oxynilride has a thickness of about 8 to 
24 A. 

10. (Original) The method of claim 1, wherein said silicon oxynitride film contains between 
about 2 and 20 percent nitrogen. 

1 1 . (Original) The method of claim 1 , wherein tho concentration of nitrogen in said silicon 
oxynitride layer is between about 1 B21 and 1E22 attn/cm 3 . 

12. (Original) The method of claim 1, wherein the step of performing a plasma nitridation 
imparts a dose of nitrogen in between about 1E14 and 5E14 atm/cm 2 to said silicon dioxide layer. 

13. (Original) The method of claim 1, wherein said silicon oxynitride layer has a thickness of 
about 0 to 35% greater than the thickness of said silicon dioxide layer. 

14. (Original) The method of claim 1, wherein the mean thickness of said silicon oxynitride layer 
varies by no more than about one-half angstrom sigma from a center to an edge of said substrate. 

15. (Original) The method of claim I, wherein the nitrogen concentration of said silicon 
oxynitride layer varies by not more than about 25% from a center to an edge of said substrate. 

16. (Withdrawn) A method of fabricating a MOSFET, comprising: 

providing a semiconductor substrate having at least a uppermost silicon layer; 
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forming a silicon dioxide layer on a top surface of said semiconductor substrate; 
performing a plasma nitridation in a reducing atmosphere to convert said silicon dioxide 
layer into a silicon oxynitride layer; 

forming a polysilicon gate on said silicon oxynitride layer aligned over a channel region 

in said semiconductor substrate; and 

forming source/drain regions in said semiconductor substrate, said source drain regions 

aligned to said polysilicon gate. 

17. (Withdrawn) The method of claim 16, wherein (he step of performing a plasma nitridation is 
performed using a remote plasma nitridation process. 

18. (Withdrawn) The method of claim 16, wherein the step orpcrforming a plasma nitridation is 
performed using a nitrogen and an inert gas plasma introduced through a first inlet of a remote 
plasma nitridation tool and a neutral reducing gas introduced through a second inlet of said 
remote plasma nitridation tool. 

1 9. (Withdrawn) The method of claim 18, wherein said inert gas is helium and said reducing gas 
is hydrogen, ammonia, a mixture of hydrogen and nitrogen, a mixture of ammonia and nitrogen 
and a mixture of hydrogen, ammonia and nitrogen, deuterium, deutcratcd ammonia, a mixture of 
deuterium and nitrogen, a mixture of deutcrated ammonia and nitrogen, a mixture of deuterium, 
deutcratcd ammonia and nitrogen, and a mixture of deuterium, ammonia and nitrogen. 
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20. (Withdrawn) The method or claim 16, wherein the step of performing a plasma nitridalion is 
performed using plasma comprising nitrogen, an inert gas and a reducing gas. 

21. (Withdrawn) The method of claim 20, wherein said inert gas is helium and said reducing gas 
is hydrogen. 

22. (Withdrawn) The method of claim 16, wherein said substrate includes a bulk silicon or 
silicon on a insulator substrate and said forming a silicon dioxide layer is formed by a process 
selected from the group consisting of native oxide growth in air or oxygen, thermal oxidation, 
rapid thermal oxidation, chemical vapor deposition and oxidizing cleaning processes. 

23. (Withdrawn) The method of claim 16, wherein said silicon dioxide layer has a thickness of 
about 8 to 23 A. 

24. (Withdrawn) The method of claim 16, wherein said silicon oxynitride has a thickness or 
about 8 to 24 A. 

25. (Withdrawn) The method of claim 16, wherein said silicon oxynitride film contains between 
about 2 and 20 percent nitrogen. 

26. (Withdrawn) The method of claim 16, wherein the concentration of nitrogen in said silicon 
oxynitride layer is between about 1E21 and 1E22 atm/cm 3 . 
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27. (Withdrawn) The method of claim 16, wherein the step of performing a plasma nitridation 
imparls a dose of nitrogen in between about 1E14 and 5E14 atm/cm 2 to said silicon dioxide layer, 

28. (Withdrawn) The method of claim 16, wherein said silicon oxynitride layer has a thickness of 
about 0 to 35% greater than the thickness of said silicon dioxide layer. 

29. (Withdrawn) The method of claim 16, wherein the mean thickness of said silicon oxynitride 
layer varies by no more than about one-half angstrom sigma from a center to an edge of said 
substrate. 

30. (Withdrawn) The method of claim 16, wherein the nitrogen concentration of said silicon 
oxynitride layer varies by not more than about 25% from a center to an edge of said substrate. 

31. (New) The method of claim I, further including: 

exhausting said second chamber through said first chamber. 

32. (New) The method of claim 1, further including: 

generating a nitrogen, inert gas and reducing gas plasma in said second chamber from 
nitrogen, an inert gas and a reducing gas; and 

transferring said nitrogen, inert gas and reducing gas plasma from said second chamber 
into said first chamber through said first inlet port of said first chamber. 
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33. (New) The method of claim 32, wherein said inert gas is helium mid said reducing gas is 
deuterium, deuleratcd ammonia, a mixture of deuterium and nitrogen, a mixture of deuteralcd 
ammonia and nitrogen, a mixture of deuterium, deuterated ammonia and nitrogen, or a mixture 
of deuterium, ammonia and nitrogen. 

34. (New) The method of claim 32, wherein said inert gas is helium and said reducing gas is 
hydrogen. 

35. (New) The method of claim 1, further including: 

generating a nitrogen and inert gas plasma in said second chamber from nitrogen and an 
inert gas; 

transferring said nitrogen, inert gas and reducing gas plasma from said second chamber 
into said first chamber through said first inlet port of said first chamber; and 

introducing a neutral reducing gas into said first chamber through said second inlet port 
of said first chamber. 

36. (New) The method of claim 35, wherein said inert gas is helium and said reducing gas is 
hydrogen, ammonia, a mixture of hydrogen and nitrogen, a mixture of ammonia and nitrogen or 
a mixture of hydrogen, ammonia and nitrogen 

37. (New) The method of claim 35, wherein said inert gas is helium and said reducing gas is 
deuterium, dcuterated ammonia, a mixture of deuterium and nitrogen, a mixture of dcuterated 

» 
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ammonia and nitrogen, a mixture or deuterium, deuterated ammonia and nitrogen, or a mixture 
of deuterium, ammonia and nitrogen. 

38. (New) The method of claim 1, wherein said nitridalion plasma is generated by radio 
frequency excitation. 



9 



S/N 10/604,905 



PAGE 10/20 ' RCVD AT 12/28/2005 9:28:24 AM [Eastern Standard rime] * SVR:USPTO-EFXRF-6/25 1 DNIS :2738300 ' CSID: ' DURATION (mm-ss):0444 



